
PATENT SPECIFICATI 

DRAWINGS ATTACHED 
Inventor : HARRY THOMAS PRESTIGE 

Date of filing Complete Specification: Sept. 30, I960. 
Application Date: Oct. 2, 1959. No. 33434159. 

Complete. Specification Published: April 18, 1962. 



DJ 



893,996 



Index at acceptance:— Class 83(4), 0(2F: 3A), U(3: 4), X. 
International Classification:— B23d, j. F06b. 

COMPLETE SPECIFICATION 

Improvements in or relating to methods of Securing Inserts 

in Sheet Material 



We, Belling & Lee Limited, a British 
Company of Great Cambridge Road, Enfield, 
Middlesex, do hereby declare the invention 
for which we pray that a patent may be 

5 granted to us and the method by which it is 
to be performed to be particularly described 
in and by the following statement: — 

This invention relates to a method of secur- 
ing an insert in sjieet material and particularly 

10 to securing a substantially rigid insert in a sub- 
stantially rigid sheet material. 

In Patent Specification No. 869,037 there 
is described a method of securing a substan- 
tially rigid insert in a substantially rigid sheet 

15 of material which method includes the steps of 
contacting a leading face of the insert with a 
face of the sheet material and subjecting the 
insert and sheet material to the action of a 
pressure applying device and die with the in- 

20 sert interposed between the pressure applying 
device and sheet. The die and leading face of 
the insert are each formed with a cutting edge 
of substantially the same contour so that on 
pressure being applied to the insert by the 

25 pressure applying device the two cutting edges 
co-operate to shear from the sheet material a 
piece of material with substantially the same 
contour as the cutting edge of the insert. At 
the same time at least a part of the insert fol- 

30 lowing the cutting edge is forced into Che place 
of the sheared out piece of material, this fol- 
lowing part of the insert having its exterior 
peripheral wall so formed as to key to the 
walls bounding the aperture in the sheet 

35 material as a result of shearing out a piece of 
material. 

In one -embodiment ~of-4he above mentioned- 
invention the leading face of the insert is 
separated from the following part of the insert 
40 by a smooth walled part of uniform cross sec- 
tion, for example by a cylindrical part. Also it 
is preferred to make the length of the follow- 
ing part slightly larger than the thickness of 

[Price 4s. 6d.] 



the sheet material and to so form the die that 
it sets on the following parts to peen the end 
of the following part of the insect nearest the 
cutting edge over the sheet material. 

It is am object of the present invention to 
provide a development which avoids peening 
of tihe end of the following part in the tech- 
nique of Patent Specification No. -$69,037. 

According to one aspect of the present in- 
vention there is provided a method of securing 
a substantially rigid insert in a substantially 
rigid sheet of material which method includes 
the steps of contacting a leading face of the 
insert with a face of the sheet material and 
subjecting the insert and sheet material to the 
action of a 'pressure applying device and die 
with the insert interposed between the pressure 
applying device and sheet, tihe die and leading 
face of the insert being each formed with a 
cutting edge of substantially the same contour 
so that on pressure being applied to the insert 
by the pressure applying device the two cut- 
ting edges co-operate to shear from the sheet 
material a piece of material with substantially 
the same contour as the cutting edge of the in- 
sert and to farce at least a part of the insert 
following the cutting edge thereof injto the 
place of the sheared out pieJce of material, this 
following part being shorter than the thickness 
of the sheet material and separated from the 
leading face by a boss of smaller cross section 
than the largest cross section of the following 
part having a peripheral recess of such a for- 
mation that material displaced by tihe passage 
of the insert through the sheet material can 
flow back into the peripheral recess to assist in 
_anc£cring_the_inseiria^ 
following part of the insert also having its ex- 
terior peripheral wall so formed as to be 
capable of keying to the walls of the sheet 
material bounding, the aperture in the sheet 
material formed as a result of shearing out a 
piece of material. 
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According to another aspect of the present 
invention there is provided an article having 
at least a part thereof in the form of -a sub- 
stantially rigid insert capable of being secured 
5 in a substantially rigid sheet of material, the 
insert being formed with a leading face having 
a cutting edge capable, of co-operating with a 
cutting edge of substantially the same contour 
farming part of a die so that when the leading 
10 face of the insert contacts a face of the rigid 
shee;t of material and the article is subjected 
to the action of a pressure applying device and 
die with at least the insert interposed .between 
the pressure applying device and sheet of 
15 material, pressure applied to the article by the 
pressure applying device causes a piece of 
material of substantially the same contour as 
the cutting edge of the insert to be sheared 
from the sheet material and at least part of 
20 the insert following the cutting edge thereof 
to be forced into the place of the piece of 
material, this following part being shorter than 
the thickness of the sheet material and separ- 
ated from the leading face by a box of smaller 
25 cross section than the largest cross section of 
the following past having a peripheral recess 
of such a formation that material displaced 
by the passage of the insert through the sheet 
material can flow back into the peripheral re- 
30 cess to assist in anchoring the insert in the 
sheet material the following part of the insert 
also having its exterior peripheral wall so 
formed as to be capable of keying to the walls 
of the sheet material bounding the aperture in 
35 the sheet material formed as a result of shear- 
ing out a piece of material therefrom. 

This technique is recommended for the 
mechanical fixing aspects discussed in patent 
specification 869,037. Its use is not recom- 
40 mended in the case of slotted inserts and in- 
serts where the leading face is preceded into 
the sheet material by a spigot. It is also more 
relevant to heavy duty mechanical fixing such 
as securing metal inserts in metal sheets, sulch 
45 as far. example steel plate or sheet, because 
a material such as steel would tend to relax 
more readily into the peripheral recess than 
would, say, a more brittle material such as a 
syntjie;tic bonded laminate. 
50 The preferred form of peripheral recess is a 
taper starting~imd~teTfl^ 
the following paint nearest die leading face and 
terminating and being narrowest a short dis- 
tance from the leading face. The narrowest 
55 part of the taper is preferably separated from 
the leading face by a smooth walled section of 
uniform cross section and comparable in ex- 
tent to the widest part of the taper. 
The invention will now be described with 
60 reference to the accompanying diagrammatic 
drawings in which : — 

Fig. 1 is a sectional side elevation of a rivet 
in accordance with the present invention, and 
Fig. 2 is a sectional side elevation of two 

nnPrV 3 ^ *>f cfi*»<**« mntat-inl oo^ufo/l ^ a fliA« 4 — . 



the rivet of Fig 1. 

The rivet of Fig. 1 is formed mainly in 
accordance with the invention of Patent Speci- 
fication No. 8-69,037. It has a head 1, a first 
peripheral recess 2 between the head and 70 
knurled section or following part 3, a leading 
face 4 and a smooth walled section of smaller 
oross section than the longest cross section of 
the inverted part 5 and forming part of a boss 
.on the end of the knurled part 3. Part 5 is be- 75 
tween the . leading face 4 and the knurled 
section 3. However in accordance with the pre- 
sent invention the boss on the end of knurled 
part 5 has additionally a second peripheral re- 
cess 6 between the smooth walled part 5 and 80 
the knurled section 3. It will be seen that the 
recess 6 tapers from the leading face end to 
the knurled section end. Such a rivet is in- 
serted through two pieces 7, 8 of sheet 
material, for. example sheet metal, making its 85 
own hole in the process by the technique as 
described in Patent Specification 869,037 and 
utilizing a punch and die. When inserted 
through the two sheets the rivet ultimately 
assumes the position shown in section in Fig. 90 
2. It will be seen that as well as being fixed, in 
the sheets by the annuius of material 9 in first 
recess 2 and by the knurl in section 3, a second 
annuius of material 10 exists as a result of 
•material redaxing baak into second recess 6, so 95 
that a three way fixing is obtained without the 
need for drilling holes in che sheet material. 
WHAT WE CLAIM IS : — 
1. A method of securing a substantially 
rigid insert in a substantially rigid sheet of 100 
material which method includes the steps of 
contacting a leading face of the insert with a 
face of the sheet material and subjecting the 
insert and sheet material to the action of a 
pressure applying device and die with the in- 105 
sert interposed between the pressure applying 
device and sheet, the die and leading face of 
t!he insert being each formed with a cutting 
edge of substantially the same contour so that 
on pressure being applied to the insert by the 110 
pressure applying device the two cutting edges 
co-operate to shear from the sheet material 
a piece of material with substantially the same 
contour as the cutting edge of the insert and 

forc ?^ 115 

the cutting edge thereof into the place of the 
sheared out piece of material, this .following 
part being shorter than the thickness of the 
sh^et material and separated from the leading 
falce by a boss of smaller cross section than the 120 
largest cross section of the following part hav- 
ing a peripheral recess of such a formation 
that material displaced by the passage of the 
insert through the sheet material can flow back 
into the .peripheral recess to assist in anchoring 125 
the insert in the sheet material, the following 
part of the insert also having its exterior peri- 
pheral wall so formed as to be capable of 

keying to the walls of the sheet material 
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formed as a result of shearing out a piece of 
material. 

2. An article having at least a part thereof in 
the form of a substantially rigid insert capable 

5 of being secured in a substantially rigid sheet 
of material, the insert being farmed with a 
leading face having a cutting edge capable of 
co-operating with a cutting edge of substan- 
tially t!he same contour foaming part of a die 

10 so that when the leading face of the insert 
contacts a face of the rigid sheet of material 
and the article si& jetted to the action of a 
pressure applying device and die with at least 
the insert interposed between the pressure 

15 applying device and sheet material, pressure 
applied to the article by the pressure applying 
device causes a piece of material of substan- 
tially the same contour as the cutting edge of 
the insert to be sheared from the sheet material 

20 and at least part of the insert following the 
cutting edge thereof to be forced into the place 
of the piece of material, this following part 
being shorter than the thickness of the sheet 
material and separated from the leading face 

25 by a boss of smaller cross section than the 
largest cross section of the following part hav- 
ing a peripheral recess of such a formation 
that material displaced by the passage of the 
insert through the sheet material can flow back 

30 into the peripheral recess to assist in 
anchoring the insert in the sheet material, the 



following part of the insert also having its ex- 
terior peripheral wall so farmed as to be 
capable of keying to the walls of the sheet 
material bounding the aperture in the sheet 35 
material formed as a result of shearing out a 
piece of material therefrom. 

3. A method as claimed in Claim 1 or 
article as claimed in Claim 2 in which the 
peripheral recess is in the farm of a taper 40 
starting and being widest at the end of the 
following part nearest the leading fate and ter- 
minating and being narrowest a short distance 
from the leading face. 

4. A method or article as claimed in Claim 45 
3 in which the narrowest part of the taper is 
separated from the leading face by a smooth 
walled section of uniform cross section and 
comparable in extent to the widest part of the 
taper. 5° 

5. A method substantially as herein de- 
scribed. 

6. An article substantially as herein de- 
scribed with reference to the accompanying 
drawing. 55 

7. An arrangement of sheet material and 
. articles when formed by the method claimed 

in any of the Claims 1 to 6. 
For and on behalf of 

BELLING & LEE LIMITED, 
G Russell Townend, 
Director & Secretary. 



PROVISIONAL SPECIFICATION 

Improvements in or relating to methods of Securing Inserts 

in Sheet Material 



We, Belling & Lee Limited, a British 

60 Company of Great Cambridge Road, Enfield, 
Middlesex, do hereby declare this invention 
to be described in the following statement : — 
This invention relates to a method of secur- 
ing an insert in sheet material and particularly 

65 to securing a substantially rigid insert in a sub^ 
stantially rigid sheet material. 

In co-pending Application No. 22268/5i8 
. (Serial No. 869,037) there is described a 
method of securing a substantially rigid insert 

70 in a siibstantially rigid sheet of material which 
method includes the steps of contacting a lead- 
ing face of the insert with a face of the sheet 
material and subjecting the insert and sheet 
material to the action of a pressure applying 

75 device and die with the insert interposed be- 
tween the pressure applying device and sheet. 
. The -die -and Jeading^iace. j)L_the_inseit-^e„ 
each formed with a cutting edge of substan- 
tially the same contour so that on pressure. 

80 being applied to the insert by the pressure 
applying device the two cutting edges co- 
operate to shear from the sheet material a 
piece of material with substantially jrihe same 
contour as* the cutting edge of the insert. At 

85 the same time at least a part of the insert fol- 



lowing the cutting edge is forced into, the 
place of the sheared out piece of material, 
this following part of the insert having its 
exterior peripheral wall so formed as to key 
to the walls bounding the aperture in the sheet 90 
material as a result of shearing out a piece of 
material. 

In one embodiment of this invention t!he 
leading face of the insert is separated from 
the following part of the insert by a smooth 95 
walled part of uniform cross section, for ex- 
ample by a cylindrical part. Also it is pre- 
ferred to make the length of the following 
part slightly larger than the thickness of the 
sheet material and to so form the die that it 100 
acts on the following parts to peen the end 
of tlhe following part of the insert nearest the 
cutting edge over the sheet material. 

It is an object of the present invention to 

provide an alternative to peening of the end 105 
of the following part in the technique of co- 
pending Application No. 22268/58 (Serial 
No. 869,037). 

According to one aspect of the present in- 
vention there is provided a method of securing 110 
a substantially rigid insert in a substantially 
rigid sheet of material which method includes 
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the steps of contacting a leading face of the 
insert .with a face of the sheet material and 
subjecting the insert and sheet material to the 
action of a pressure applying a device and die 
5 with the insert interposed between the pres- 
sure applying device and sheet, the die and 
leading face of the insert being each formed 
with a cutting edge of substantially the same 
contour so that on pressure being applied to 
10 the insert by the pressure applying device the 
two cutting edges co-operate to shear from the 
sheet material a piece of material with siib- 
stantially the same contour as the cutting edge 
of the insert and to force at least a part of the 
15 insert following the cutting edge thereof into 
the place of the sheared out piece of material, 
this following part of the insert having its 
exterior peripheral wall so formed as to key 
to the walls bounding the aperture in the sheet 
20 material as a result of shearing out a piece of 
material, and also being shorter tham the thick- 
ness of the sheet material and separated from 
the leading face by a surface Having a peri- 
pheral recess of such a formation that material 
25 displaced by the passage of the insert through 
the sheet material can flow back into the 
peripheral recess to assist in anchoring the in- 
sert in the sheet material. 

According to another aspect of the present 
30 invention there is provided an article having 
at least a part thereof in the form of a sub- 
stantially rigid insert capable of being secured 
in a substantially rigid sheet of material, the 
insert being formed with a leading face having 
35 a cutting edge capable of co-operating with a 
cutting edge of substantially the same contour 
forming part of a die so that when the leading 
face of the insert ^contacts a face of the rigid 
sheet of material and the article subjected to 
40 the action of a pressure applying device and 
die with at least the insert interposed between 
the pressure applying device and sheet of 
* material, pressure applied to the article by the 
pressure applying device causes a piece of 
45 material of substantially the same contour as 



the cutting edge of the insert to be sheared 
from the sheet material and at least part of the 
insert following the cutting edge thereof to 
be forced into the place of the piece of 
material, this following part of the insert hav- 50 
ing its exterior peripheral wall so formed as to 
be capable of keying to the walls of the sheet 
material bounding the aperture in the sheet 
material formed as a result of shearing out a 
piece of material therefrom, and also being 55 
shorter Chan the thickness of the sheet material 
and separated from the leading face by a sur- 
face having a peripheral recess of such a for- 
mation that material displaced by the passage 
of the insert through the sheet material can 60 
flow back into the peripheral recess to assist 
in anchoring the insert in the sheet material. 

This technique is recommended for the 
mechanical fixing aspects discussed in co- 
pending Application No. 22268/5.-8 (Serial 65 
No. 869,037). Its use is not recommended in 
the case of slotted inserts and inserts where the 
leading falce is preceded into the sheet 
material by a spigot. It is also more relevant 
to heavy duty mechanical fixing such as 70 
securing metal inserts in metal sheets, such as 
for example steel plate or sheet, because a 
material such as steel would tend to relax more 
readily into the peripheral recess than would, 
say, a more brittle material such as a synthetic. 75 
bonded laminate. 

The preferred form of peripheral recess is 
a taper starting and being widest at the end 
of the following part nearest the leading face 
and terminating and being narrowest a short 80 
distance from the leading face. The narrowest 
part of the taper is preferably separate from 
the leading face by a smooth wall section of 
uniform cross section and comparable in ex- 
tent to the widest part of the taper. 85 

For and on behalf of 

BELLING & LEE LIMITED, 
C. Russell Townend, 
Secretary. 
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